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ABSTRACT 



PROBLEM TO BE SOLVED: To provide a cascaded organic electroluminescent 
device with connecting units having improved voltage stability. 

SOLUTION: This device comprises an anode, an cathode, a plurality of organic 
electroluminescent units disposed between the anode and the cathode, wherein the 
organic electroluminescent units comprise at least a hole-transporting layer and an 
electron-transporting layer, and a connecting unit disposed between each adjacent 
organic electroluminescent units, wherein the connecting unit comprises, in sequence, 
an n-type doped organic layer, and an interfacial layer, and a p-type doped organic layer, 
and wherein the interfacial layer prevents diffusion or reaction between the n-type 
doped organic layer and the p-type doped organic layer. 
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«ELJL- y Mi. ttfigfcftjgftL. Xte/Drg©#tt, ft*«. OLED^JIftigtt * ft 
£ S ft tt . IB ft m EE , ft g $ ¥ . fg ft . ft ft ft ft . x A* < X £ £ ft , ¥5*lt5i j 

ic a « -r s d t a« t- £ 5 . 

[ 0 0 2 4 ] 

# X y- - K SC OLEDfc "3 l» T ft ft ft HE £ ft ft ft -T S fc <A fc tt . *»ftft2!|2g£ftfcftUi| 
ft tr BJft ft ft 0 & W^ELn. - y hS8<T5;tA<gjn5. &#1$EL:x - y h © W- £ £ 
5 0 0 nm* gttT5Cliat*fiL<. :n? 2- 2 0 0 nin© © H^IC-T-S^t^-lffS 
L^„ WftELa. - y h ft © & lO IP £ * 2 0 0 nm&T <h T S C t ifi & * L < . d ft 2 0 
£0. 1 ~ 1 0 0 nnO i 1 I; T 5 C i - I S L- ^ . 

[ 0 0 2 5 ] 

* X y- - K SC 0LEDC * * ft ft ELa - y K© ft tt . IIIKCtt 2 HiTj 5 . # X y" - 
F jtOLEDfctstt* ftftELan y h ©»*«. (*ficd/A) £ ft ± $ it . X tt ft ± ft 
f * <fc 5 £ ft T * 3 £ £ $..U V . - - 

[ 0 0 2 6 ] 

ft 5 ftT l>4 J: 5 fc. .flE.*S!0OLEDtt. 7;-Ft, ft ft ft # i: . AV-HitidS 
ntl>5. *3fiWt*»t5* V- HjSOLEDtt, 7/-Ht. ft ft © ft ft Eli = y h t . ft 
tOlfiaiyhi. *V-HtT«iSnTi>5. iiTtt, 161^7 
fr- K5£0LED©«ftfc 30 
[ 0 0 2 7 ] 

K « ft ft ELi n y MBCRttSftSlliary M± . §|i$t «EL:i " y h ^ ^ ^ W 
R^IEJSAt^ . t^gisnsfc*. ft ft a - y h © 

l^jgSr02IC^-T. ft ft a n y MJ . Jg fc , nSP-^Hflll 3 1. 32 
RtfpS!F-:/hft«ftl3 3£^Tft*. nSH-/hflIl 3 ltt> ft ftELi :z 
y b © 7 y - H AH £ ft * ETLfc ft ft U . t LTpfi H-^ Ull 1 3 3 tt. ft ft ELi ~ 
y 1-CiJV-F ffl'J I' ft S HTL t » ft r * . niH-yHllli, 18t5ifiSll: 
»*»Ctf *aAt*i5l:Itfns. pSH-^Hllli, Btft-fSIEJLttftJIK: 
WmtolzlEILZ Q. AT £ i y KSCfft 5 „ ft ft :i - y h l:i5i)T?Pli ^ffiffltsott. 
nIF-^htIltpSH-7 r hliiIt?)&1Tg:0#5ffiiffitXli5(£;5B!it 40 
SfcfeT'ftS. * Xfr- KSC0LED©ftftfttt*ft»-r*fc». HOftftSftSftfflfttf. 
«ft»tt*±ftS-&fc«3, ff«8ltt5IT$tfct)1-^ ;tAUoTttftb/<£l>. * 
y T & t> i: lg ft m EE # ± # L . Sfc*lll*i<fiTLTL$3. Lfc^oT. ^^^E^IJ 
. x^i'h;p©Pim®^(c*3^T9 0%«±©^S®^5: ; t1--5. Sifflicft^as 

s^f^ «. ism^^ttt^^^ttw^jj^ii^g^RfS-rcT-. ft ft ft -r * & ft at ft * . 

1*C#«fttttf«£RLTfcfl:£ft»*-rn©T?. W ft * ffi C -P ^ T fc ft ft ft t * ft ft at 
ft £ . 
[ 0 0 2 8 ] 

niK-yhtiitft, MSKJiatftftttT'ftt), a» o . foisa»iiiiiTif 
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£Tco©H££:9»S. H « c . p i! F - y t> t«i t tt, Sgi*iitlfCS !) , *>o 
, * ontii&ftlfiZ. £ LTTEK-C & Z> Z. t £ Z . S M £ Itt , F-/t>hj&»S# 

7 Ktf»'NjEa4«»it5fi*tl/tt1l(f#»*#«ii8lS4n5Cil:J:^Tft4Sft* 

[ 0 0 2 9 ] 

^neoi^tsttf. d©**h$t»#iEft»2«£SL»<5;:£*«ff*L^. -fit 

. nSF-^htllOtft©*; Mf f* £ pS H-^HfllOfc»©*7 F *t »■£ tt 
. fi*Oll«ll^l!i, SS5ti©i&5. L*l/ft#6, *&tCi^T, # « « & © 
+ K: tt . nS K-^htiiXttpSH-^ h»II©Ufni:feUT*)*X htUS 

* . 8SftnIF-A>hXttpSF-/Oh$F-t>^t5t. 3KH-^h»|| 

a . tn-6n«T»iSttxtt]Ea*att«±fc«-rj:5fc&*. nsxiipsoH-t> 20 

if » S fct , 0. 0 1- 2 0#«XO«|ftlcrii:t*«ffSl/^. fillSl-y HOi* 
JP « MWl:B 2 0 0 nm* St$D, ff S L < lig) 1 ~ 1 5 0 nm© llfitSS. 
[ 0 0 3 0 ] 

ft * a © oledx ;wxcftjssnTU5iffiMftSfiAi, n a h - t* h * tin © fc © 
o*x httfttLTtfflaiasftst*. » & * tt » tt . * * -> > (iiK/u;- 
*Xli8-t Ha + ->*y ij >) tng*o* i/ - r-£«i;#>,fc-r5£Jll*u- b it** -> 
HFIfc^ft, K h- U X (8- 1 K o * -> * / "J > ) 7JRri>A,. ffi © »• 

8tLT, Tang© * S # fF 31 4 3 5 6 4 2 9*W»»fcB«anT»r» *?X>R 
3H* . Van Slykef,©*H#W:^4 5 3 9 5 0 7 ^Rflt C Et 3 tit D « ftiKISI A 

® # is a »j . mj7-/>. tFn + ->*yij>8i#, r & * > x 7 v - )v m m # it m m 30 

Z tl Z> . £ fc . -/o-;i-g|ft, 0il*.f£. W m £> (Applied Physics Letters, 80, 1 89, 
2002) «tg& L it 2, 5-h* X (2' , 2" - tf tf 'J S? ^ ) - 1 , l - v / 5 1 ;P -3 , 4- v 7 i X ;P v 

[ 0 0 3 1 ] 

agaz7h©nSF-7'hf8ll:tJ^Tnih'-/OhtHftffi$n5«fii;a 
. ft * H & & 4 . 0 e V*«T*4**XB4Ift^ft««d35n«. # K # ffl & F - A > 

riu, 7 ;p a y * ■ , 7 )vti v &mitsm , 7 )v ±m&m~Bi.v-7 )i * v ±m&m 
fc^*ij«*(f ens. « e r & js fl: £ % j c tt , w « & n ii & . &JS*r«Jfi3£tft;:aEfli<D 

. Li, Na, K, Rb, Cs. Mg, Ca, Sr, Ba, La, Ce, Sm, Eu, Tb, DyX \t YbS. Zfi Z ft © M 40 

®<t & m x \tm m it s m ** # m ? <& z . s fc , iga-y honSF-/Ftiii:*^ 

TnlF-A>hHT«Bift5*mi:li, Sftt4-£a<3£<>>*'M7cS!lfc£3:ft-&. 

ili, 1 & # « F - /t> F # . h 
t5fc«>SK*x F k *f L T '» ft < tfc-aiof fMf f Sft^ftftttnii/i^/j:^: 
i^tttS. #&#?©#{g;teiI£LT. t'X (x?U->i?5 1 ^)-7 L F-7^77^/N' 
1/ > (BEDT-TTF) . f F5f77*;a> (TTF) R If * tl Z <D m m # W m if 6*1-5. A 
»?*X KDS^tli, I8F-/OH1, ±IB©UTtlT**t?Tfc<fc<. JfcS8*X 

cfc ^. 

[ 0 0 3 2 ] 50 
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ft * S CO OLEDx /WXK&ffi^ftTUSIETL&iittttJsfa*. PS K-^ M IlCfclii 
h«fiiLTtffl41S£tt^T5. ffia«»ilT. '> ft < <h *> - O # & 
a©S*T*5|}$Sf lCO*fi^LTl»5 3 ffi g £ H ? £ lflK±£#T*»#*J»E 
7 5 >*«#lf 6tl5. -0©«2Sg<!:UT, **II = 7S /-tt7'J-*75 >, 01 A , 
; E77 l J-JI/7$>, v 7 'J - 7P 7 S > . K'J7'J-Jl'75>X«iS»^7 , J-;l/75> 
T$5:tifft4. lKiCUzjU^lttSftfc, Rtf/X«'>ft<£fc--p©J§tt 
*$£WS££tr. ^©ftfiWifjlft h 'J 7 U - JP7 5 Brant ley 6 ( * H ft if JR 3 5 

6 7 4 5 0 §St)tRl 3 6 5 8 5 2 O^SSfflS) fC IB « £ ft T t/> S . J: O » ^ L ^IgO 
f ltlI = 7S >li, Van SlykeS (*i(tSf^ 4 7 2 0 4 3 2 fR[):M 5 0 6 1 56 
9 ^mm&) CE«ShTW*J:5ft. 2 & ± <D % % m% E. 7 $ > & ft Z $ is b <7) T $> i> io 
. ^IS^WiLT, N.N'-v 5 ( * 7 * U >-l-f" )V) -l,I'-?7i-*-'«>??> (NPB) 
. N,K'-^7iZJk-NJ'-t7 (!-^f*7i:JH - 1 . 1 - tf 7 x ^ )V -4, 4 ' - -J 7 5 > (TP 
D) Rt/NJ.N'J'-f F 5 t7f Jl'-'O-yy > (TNB) *» * 6 ft * . 
[ 0 0 3 3 ] 

H0pSH-^hf«ii:feHTpIH-n>FtLT«fflSn5«8l:tt 
, «?#§ltt*«!ln*fl:a*»^*ft*. r n ^ # # jfi n j £ « . a»*IF-/^h 

. 1 K * 7 r- tCOm^f^ll^ft^JgfiKI-SfcfeS^^X h^?.-g|5<DS^M«^f*S§ 
■C £ & It ft « ft 6 a V» d £ * It i* "T * . #E5£fiaJ<D-S5£LT. U,5,S-rh77J^D 
-7. 7. 8, 8-x h 7 -> 7 7 * 7 V * * > (F.-TCNQ) * © ffi TCNQ© R M # © <fc 5 ft # $ ft £ ft 
. Rtfa^ig. Fed,. FeFi . SbCI, * 0 ft © £ K A □ y > ft ft © - « <0 «fc 5 ft *t « Bt ft » 20 
a* * »f 6 ft * . S5 # ^ * 7 K © « £ I: . IKH-yOMt, lEc^f m?»oTt>J; 

[ 0 0 3 4 ] 

niXBpiBfUC K-7"hf IIO^X McbttflJTSCitfTSfStJftOWt 
LT, * H ft 1? Sg 5 9 7 2 2 4 7 f ««l:Sl^nTH5Sl7 > H 7 "fe > SI « # . 4, 
4- f 7. ( * )V A V ') )V ) - \L 7 x - )V ( CBP) © «k 5 ft ft )£ © * * A >/ - )V ft ft , R 
tf«Hft»S 5 1 2 1 0 2 9 4| ftftft Eft S ftT t> -64.4' -KX ( 2, 2' -5? 7 x = ;Hf = 
7lO - 1 , 1' - 1* 7 x - ^ © j; 5 ft v 7 ^ 'J 7 'J - W > ft ft ft # £ b ft S *» . H ft 6 K PS 
S « S ft ft ^ „ 30 
[ 0 0 3 5 ] 

* ft a ~ «/ h \Z 43 T # m ft * B 1 1 3 2 , ^ft<£t> lfiWSI^^ft&XliK^ft 

(*=*2««±a*^t)4i-fct>os^t». # S ft ¥ ft # li . l?i*;K-/OHt^ 
*'4. 0 e V * « T ft tt ft ft e. ft ^ . i?i^JH-;OF*t';^tt, £ K # 7 © S 
*«i5ttft£«ft£ttft£©W®x*;i<*--ft£LTJ6«;£ft*. W ffl ft 8 Si © « fttt > 
tc^^^»S (09. VWR Scientific Produc t s© ?J ft ft T & Z> tc « ft ffl ft « ) ©gIVAie. 
SgVAM. SIVIA&. SgVIIAffi. SgVlIIA*, SgIBj£, HUBS?. ftHIBlfc. ^ I VBSSi R ^ VB 

*fc3W*SftTir»*5E*ofl:^«o«l'*>6a^;:£*tT#*. c: ft s © ft £ ft ic li , ££ft 

ft . a ft ft . & ft ft . U > ft ft . t ft ft . $ ft ft . 85 ft ft . -t 1/ > ft ft R x 71/ ft ft M 
tftc;:ft<=>©ig£ft#$f:ft-5. dft«=>©#«ftft^ftli> ft**lfctt«T?»oTt>#ft 40 

Tt>TbJ:V>. ffBIl 3 2C»K*ffi)i#HtlT, f- 9 > . i^f 3r9A. 7\7z:-7 
A. /tti' 1 ) A, ^>^;P. : EU7't>, ^>7*7t->. T>^>. U 

— "7 A . ^ , 71/ t- - >7 A . ^" 7 5 "7 A . 3 A ;|/ r- . □ S? «7 A , -f U v "7 A , n y >r )V . 7t 
S ^ . if?, ffi «& . * H 5 -7 A . # U >7 A . J'JOA, S * , y 7P V ~ >7 A . id 
Rt/7>? ; E>©¥^{*:KftftXttCfte,©Sa^-B-^^tff»ftS„ ^Sdl 3 2 C ft C * 
fflftW^flCtt. -tU>{k#fi). gft^iJ-7A. Kft«*XttCft6©tt#**t**ft4. 
[ 0 0 3 6 ] 

181^7 r* 1C * t> T # ffl ft ft m m 1 3 2 1i. '>ft< £fe 1 IttlW^ItlfiS^tf 

Sze©Physics of Semiconducting Devices. ^ 2 )£ . Wiley. N. Y. . 1981. ^2 50 
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5 1 H \Z IB Wi. £ ft X Iri 


3 £ 5 K: 
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l M lit 4 n pvj-n^Liff 
















[ 0 0 3 7 ] 
















^ c a b 


>t H II 1 3 20J1 
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R n m 1 0 n m CTi £n5 BB Hn l*** 

o u uj l u II ui i/^ ipy, gg |^ L © o 




ft B \i , 




0 . 
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n id ~~ 


5 nmT & 0 £ f~ I* fcl <d 


« ^ »4 0 . 0 5 nm~ 


1 nmT £> 












[ 0 0 3 8 1 














a » a. - y ^ <£> 


m\z jg L 


1 3 2 H , 


mm 


f£ 


a. 


if t-iiisaxtt-ft> 


7s n v 9 M M & \Z <k 


o T iJQ X 




1 3 


2 








otiJDI 


iff sn-sc: 






0 





[ 0 0 3 9 ] 

H 5t 0LED« , *V-HXtt7;-HOHfft*i»»LTHTtJ:Uj 

ov»rn*»T**ct*»-c**. * « * ^» u tel* * * « * r * « * c a a tt *» a * n 

* . :Oi5ftl*. Ii4*7XXtty77f^iiiSlH^tli. ± gs m ffi ft L 
T ELfg 3teft«*-r*ffljfc©*£fcfi, ME«j£8#©8iIttttHHi&&fcV>fc4&. S ft tt 

ti e. \z m m a $ n & n . t 3 a, , z. © £ 3 & <? i\ 4 x » & \z « . a3tft©±gB€ffiftii 

[ 0 0 4 0 ] 

« -r > y a ®&nt~® dfo) ", -f > i; 0 & m®mx,® uzo) at^KftUT****. 01 * 

feRZ/^y^^^>^X^>K{kftSHi;*i:T.5flfi©^^S{btlT ; t)^fflT-&i 1 h^T 

* * . c:lae>©SMfcft©te, aftJJ'JfiOiiftilSftft. tl'>ftl«cj:5ft4 

. * v - h m a ft ^i/ t o *EL* * s « * -r * ffl a © * ^ t tt . 7/-h oaatt»4B« 
ixe**»*»fsn**t. ^nsiciB3ttt*tift^. Asw?i7y-Htff4«. aiittT* 

7T^5T4<Tt, 4. OeViDiHttlKfcHtS, atlV>7 ; - HWfitt 

?-><tt5:tttt!5. * » c « i; . ^^ftS73ftiA« xtts^ttfts^-sfcfefc^ 
loi^lffltsicy; - h ft iS t , f «)SilS5iTJtTt)ii». 

[ 0 0 4 1 ] 

Hf t i& » T * * b » T tt !St ^ , Sit IWtffiEliry M;, 7 / - H 1 1 0 t » te 
t -5 «fc -5 KHILft 55 It S d £ & L « L fcf t ft S . HIL«. SlOtllOIKlSfiJ 

HTL^©]E?LffiA ftffijtf -5 C i: \Z <t 0 . * X - K SC0LED© ffi » « E ft 
{&T£lt2><DlZ'i!k±L-DZ.£tfT-%2>o HI L IC ffl H 5 © IC » jg ft «• t L T . * H ft If JS 4 
7 2 0 4 3 2 *?|)||l:EiShTt>5#*7-{ 'J > * ft & ft , *B^W?S6 2 0 8 0 7 

i7i>, WAtf. m-MTDATA(4, 4' , 4"- h U X [(3-X ? )V 7 x ~ ) V x n ;P 7 5 J ) h 'J 

7x-;U7S>)***tf&ft*at. tftstRSiiiftin. tilftti6 423429 

^»CE«S$nTt»*J;5tC. ±IB©a^a--7 ht't5t^T<sEffl$tl-5pSK-7'h#^li 
t> ^ ffl T h * . #IELfA •< XC*jiT*SCi««*§*tlTV>5aiOftblJOiEaaA 
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tt ft # . Rffltttttiia£llgO 8 9 1 1 2 0 2 9 9 0 9 ^ «GB « SB « 

$ ft X H -5 . 
[ 0 0 4 2 ] 

3 « 3 $ H x £ 1 ®&±$GtZ>it£<&T-$>Z>tM2nz>. - "3 © » IB t 
L T . 3ff if=75 >, *. tf . i/7'J-*75>, -7 7 'J - .)P 7 

5 > > hU7U-*7S>Xtta#^7'J-*7S>TJ*5:ti»iT**. h'J7U-A 
7S>#i«:OJi]^, *BH»«FlB3 1 8 0 7 3 0^(Klupfel6)K*snT«r>5. 1 & ± 
oe = JHTl»S«ft, Rtf/Xtt*fc<fcfc-:?©fi^**£*a«*a. -tote© 
»lfth'J7'J-*7 5>#, BrantleyS © * SI* ff Jg 3 5 6 7 4 5 0 fjM;H»3 6 5 
8 5 2 0 ^l:E«SnTH5. 
[ 0 0 4 3 ] 

iOJf $L^lg©^f il£7S >B, ll#il$ 4 7 2 0 4 3 2 4f & |BJ £ 5 0 6 
1 5 6 9 «tB«*nTl>« J:3ft*f»*H7S>»»*2ifil±^*t6feOf*4 
. HTLtt, 5ffilH7S>ft&l)©»fl:Xttl&tTlfit5:iiJ!Tt5. # ffl ft # 
fSSE75>5^it5. 
[ 0 0 4 4 ] 

1. (4-i?-p-H 'J JU7 5 / 7 x ~ -> 7 d 'N + D- > 

1. 1-f X (4-v-p- h U ;P 7 5 y 7 x - )l>)-4-7 x ~ )V x 7 n A * -7 > 

4,4' - f X ( v 7 x ~ ;P 7 5 J ) 7 7 K U 7 x ~ J|/ 

tf X (4-y / 7^7S;-2-/fA7x-JH-7i-iM3'> 

N.N.N-S U (p-h'JJH75> 

4-(v-p- > U )V 7 5 / )-4' -[4(7-p-h IJA7S y ) - X 7 U ^ ] X 7 )V * > 
N.N.N' , N ' -x h y -p- h >J ;|/-4, 4' -y7S 7 f 7 x X ;|/ • • 
N, N, N ' , N' -7 h 7 7 i - JL--4, 4' -775 y £ 7 x ~ 
N.N.N.' ,N.' -7 h 7-1-7 7 7;i/-4,4' - -7 7 5 y f 7 x ~ )l 
N. N, N ' ,N* -7 h 5 -2-T 7 7^-4, 4' -/7S/h'7irf 

n-7 x n )v ft )vn »/- ;i/ 

4,4' -t* X [N-(l-7 7 7;P)-N-7 x - ;P 7 5 7 ] t* 7 x n ;P 

4,4' - f X [N-U-r 7 7 .HO -N- (2-7 7 7 ;!/ ) 7 3 ;]t7i;ji» 
4.4" -f X [N-(l-7 7 7;P)-N-7 x - 7 5 / ]-p-^ - 7 x - ;p 

4. 4' -f X [N-(2~T 7 7^) -N-7 x - )V 7 5 y ] f 7 x ~ )V 

4. 4' -fX [N-(3-7-fe777r;i/)-N-7 x~;L-7 5 y ] f 7 x ~ ;i/ 

1, 5- t*X [N-(l-7 7 7;P)-N-7 x =. )V 7 5 J ]7 7 7 V > 
4. 4' -fX [N-(9-7 > h 'J ;P)-N-7 x - ;i/ 7 5 y ] f 7 x " 

4.4" -f X [N-0-7 > h 'JJH-N-7i-*7i y ] -p-7 - 7 x =. Jl 

4.4" -fX [N-C2-7 x 7 > h "J ;U)-N-7 x =. )V 7 5 J ] f 7 x r: ;i/ 

4.4' -f X [N-(8-7 >!/ * ;P 7 7 7 ~ ;P)-N-7 x ~ )V 7 5 y ] f 7 x n )l 

4,4' -f X [N-(2-f V - ;l/)-N-7 x r: ;p 7 5 y ] f 7 x ^ ;P 

4,4* -f X [N-(2-7 7 7 -fe X ;iO-N-7 x = )V 7 5 y ] f 7 x ~ ;|/ 

4,4' -fX [N-(2-^ 'J U - ;P)-N-7 x = )V 7 5 J ] f 7 x ~ )V 

4,4" -f x [N-(i-n d4--;|/)-n-7x-;P7S y ] f 7 x - ;i/ 

2,6-f X (v-p-h U ;i/7 5 7)7771/7 

2. 6-f X [v-(l-7 7 7^)7 5 y ]7 7 7 U 7 

2, 6- fX [N- (1-7 7 7;!/) -N- (2-7 7 7 )V) 7 5 y ]7 7 7 U 7 

N.N.N* ,N* -7 h 7 (2-7 7 7 ;P)-4, 4" -V 7 5 y -p-7 - 7 x ~ )\> 

4,4' -f X [N-7 x = ;i/-N-[4-(l-7 7 7;P)-7 x = ;l/ ] 7 5 y } f 7 x ~ )l 

4,4' -fX [N-7 x - ;i/-N- (2-f U - ;p) 7 5 y ] f 7 x " Jl/ 

2. 6-f X [N, N->? (2-7 7 7 ;i> ) 7 5 >] 7 )\> * V > 
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I. 5-tf X [K-(l-^- 7 Jl<)-N-7 x —)[> 7 5 J 7 9 V > 

4. 4" , 4" - h UX[(3-^5";i'7x-;i/)7x-;i/75 / ]hU 7x~;P75 > 
[ 0 0 4 5 ] 

M©a»©*HfciEJHiatt#»£l,T. Ht«^ff|l 0 0 9 0 4 H»CB«SnTH 

3fiH±*#t5»ii}(l=7 5>ittJ8LTfeiH. * S . # <J (N- K " * * )V /t '/ 
-JIO(PVI). ^'J^xT^xx. *UKn-JK # y 7 - g > & tfPEDOT/PSSi * tftl T 
l» * # 'J (3,4-If l/>i;*+yft7i»/!|5ij (4-7. ^U>X;i>**-M©«fc5fc3 

[ 0 0 4 6 ] 

*I^Sf* 4 7 6 9 2 9 2 tS[;iS 5 9 3 5 7 2 l*K»»*tlT^«J;5lC. # & 

fcLTa«H-rt>h*6«*ittc. toxxfictMiaaio. leuc * * n * # x 

£»-f*8"j©«»t>L< T*s:t#T*4. K - ^ > h tt . a S 13 ft a 

3tttft*© + *>satfn**«. u > * tt ft * • . m a « , en&nio 8/5 5 s 6 14 

. B8 0 0 / 1 8 8 5 1 f. HS 0 0 / 5 7 6 7 6 ^R^|i 0 0 / 7 0 6 5 5 ^l:|3| 
2ntU5i5aigiIgftfctfflTS4. *Xh#ft*. 0. 0 1- 

io»ixoHi«nj3-f^{rjft5:i4iAs»T!*i. *7h«MHi, # y 

7**l^>^#iJK-;P7'J-U> ( 0iJ . # >J (p-7 x - U > tT X U > ) . PPV) 05 J; 5 & 
[ 0 0 4 7 ] 

> > © A > F * * 3/ 7* # * X h « f-f co •?• n «t 0 fe /h S H d t ifi & ft t fc -5 . y > ft f$ 
fg ft # © if £ li . **hO = Mx*;i> *xhfr$F-/t>H^<z)x*;p 

[ 0 0 4 8 ] 

#fflttd*»6ftT^**^hRtf»3ttt^^i:LT. *ltfil 4 7 6 9 2 9 2 f , 

SH 5 1 4 1 6 7 1 ^, 5 1 5 0 0 0 6 f, 1^^5151629^. IS 5 4 0 5 7 0 

9 5 4 8 4 9 2 2 1 1 5 5 9 3 7 8 8 ^, ^1 5 6 4 5 9 4 8 ^. |$56 

8 3 8 2 3 *f , 5 7 5 5 9 9 9 ^, 11 5 9 2 8 8 0 2 ^, |$ 5 9 3 5 7 2 0 f, 

mm 5 9 3 5 7 2 1 *f R 1*3 H 6 0 2 0 0 7 8 « t BIS rtTH* 6 n* *, 

c n Z \z fS )£ tt s n fc v> . 

[ 0 0 4 9 ] 

8-t k d * -> + / u > RumM<D®mfro&m%ft « . ««5gft££«-r 

£ft£tl©0iJ£7KT. 

C0-1 :7JP5X7AK'JX^-*->>CSiJ€. h 'J 7 (8-* / U / 5 h)7* S =>) A (III 

)] 

C0-2 : 7^^y^AfXt+y> [ grj « . fc? x (8-* / y / 5 F ) V if * -> 7 A (I I ) ] 
CO-3 : fcf X [<<> V {f}-8-+ / 'J / 7 HM8 (II) 

CO-4 : fX (2-* ^^-8-* / >J / 5 h ) 7 * 5 X 7 A ( 1 1 1 ) - u -* * 7 - fcf X (2- ;* ? » -8 

-* y y / 7 h ) 7 * 5 = 7 a din 

C0-5 : > 3? 7 A h U X * * -> > ( gij £ . h U / 'J / HlOx^A) 
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C0-6 :7*S = !7Amx(S-^**t»» t 9J « . h U X <S-y ^;P- 8 - + y ij y 5 

h)7;ir§ = 9A(III)) 
C0-7 : 'J ^ <7 A * * -> > ( SU £ . (8-* /y/JU'Jf^i (I) J 
C0-8 : * 'J 7 A •> > CM« . h 'J X (8-* / U y 9 MjKU 9 A (III)] 
C0-9 : - nt+->> [*J*. x h 5(8-*y iJ/5 V)'J)Vu ~ 7 A (IV)) 

[ 0 0 5 0 ] 

*fflfc**htt»0»|©aSI&l,T. # S & I* Sg 5 9 3 5 7 2 1 * IC E « * ft T l» *9, 
l0-v-(2-^- 7?)l)7 y h?t>StffO«i#oj;5ft7>|. 9t> |j| #i * H » » 
Sg 5 1 2 1 0 2 9 # Id SB « S ft T H S 5? X ? 'J )l 7 U - U > & $ # . M IC2, 2 * ,2" -(1 
,3.5-7 x - U >) h U X [1-7 x - ;U-lH-t > X -f 5 ^ '/-*]»J; 5 fc > X7 '/ - Jl< S§ 

* # <=> *i * . cnscigttsnftn. u > * tt % * » © m s c a . * ;p a y - 
;p si * * a* # k # ffl & * x bias. 

[ o o 5 i ] 

*JB&S*tt F-/t> h ictt. 7>h7ir> > xh7-b>. +-y->^>. *uu>, * 

*' J ^>' ^ l J , J7ARtX^7lf'J'J7A©#<b^tlOSI^fr. 7 )\, * U > & m # * « 
V 7 ? >T>mm*. -OrMU l/>i|^ft, b'X (7-/;JM 75>***fl:Stt. 
fcf X ( 7 v - ;|/ ) /^Xt^^MtXfcA^^x^'J^Kb^tl^fe^Sfts. 
[ 0 0 5 2 ] 

*58 9§©#«EL:i - yh©ETLt»rt-r*Ot««r»*©CffiUnSfBUgj«tttf»tt. 

* * -> > ( a » 8-* y U y - ;p x tt 8- t K d * 5/ + y ij > ) -E-fti^©^U-h$«l*je, 
£T*&«*u-Mfc**->yi'K3HtSfj-e;&3. :ci54ft*j»ii, « ? © a A E. 

$ & £ g!) g L . L4»>b»t»ttf|U'CJH6S-rt*fc. Jlil'sOll0I*tejjT**. * * 
-> / -f K * <b £ «9 © fcl tt 5te C ?ij $ b a 0 . 

[ 0 0 5 3 ] . 

-E-CDft!l©«^ISiiitt«^ < !:bT. *H4#§fSi4 3 5 6 4 2 9 UCB|SnTl>«ftl^ 

* V X > m « ft Rtf*B1#ff|g4 5 3 9 5 0 7*C|B**ftTlr>.5aa«*3||a*3fci| 

aa* , *^«ft4.^>X7'/-;i/Rj;hU7y>>b*fc#fflttfi^(iiatt ttfiTi&1& . 

[ 0 0 5 4 ] 

* C & 5 -C & £ ft It T » ft U At . « N # g 0 # tSELi ~ y h fc . *y-Kl40£tttt 
t5 * 5 fcBILSRtt* d i*«L«L tft*. EILte, ETL^ © % ? £ A £ ffi it L . 

ft * (< 4 . OeV) ££tr , ±B©ETLT-£> -5 . #«EL:l - v b \Z ft » T fit . 

[ 0 0 5 5 ] 

58ft£7y-H©*£J>LT8g&-r5J§£Kte. * 3S W fc ffl l» S ft * * y - K B 1 40 

a . at^i:-r^T©i*«tt#»i£^T&*;:£af-css. a s u » # «* » . t © * 
at. a^o. ^»^s^tt^#-rs„ * « a * v - k « » »i . i£tt»^s^ji ( < 4 . o 

e V ) Xtt£$££trc£a<£U. ff*ft*V-H»»©iac. ^iH|l 4 8 8 5 2 
2 1 *9ia»K:EttaFftTH*llg:Agfca (lSt$l~20«) $^trfe©*t Ss . g,j 
OfflftM»*7-H»RHT. (M. ETL) C » L T H * » l» *«BILC . d 

niOi^lttillS^t^Lt/^-n^Kf^^ d©«^. » ttBILtt 

«Ett»Hft©*aixtt*««[*^trct*tff$K. -?-©«££ a. SKiOfn*t7 
^■tttttt»>Bfte#ra*«tt3!tir». c © * o u * y - h © _ 0 , ^ a # w ^ 567 

7 5 7 2 «««fl:EtSnTH5. LiF» ■ K c ft J; l) * ^Al ■ * T ft * © # * 
* . fOiOtB^y-FafiOfyhHT, 5 0 5 9 8 6 1 f , |^^5 

0 5 9 8 6 2 #S^|S 6 1 4 0 7 6 3*9iMCB«*ftTt»*fe®ai*tfSft*#. 
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[ 0 0 5 6 ] 

tt* tt $ tt w . :®i?ftfflloi^, & fig a< » < & # n a & s & » . x a s 93 m n tt & 
ft«t)K licnsufioattstEiiswfttf&eiin. & # tt * v - h* k o v> t tt 

, *Ifl"Sg 4 8 8 5 2 1 1 ^, *I^S$ 5 2 4 7 1 9 Of , ^I#ffl 5 7 0 3 4 3 
6 9 , *i^SS 5 6 0 8 2 8 7 f , *B#HFgl583739 l9. *H*#SFll5 6 7 7 
5 7 2 f, *Hf!fi 5 7 7 6 6 2 2 f , *H8WFSil5 7 7 6 6 2 39, * ffl 1# 1* |g 5 7 
14838*1. *l#lff 5 9 6 9 4 7 4 f. Il^tf g 5 7 3 9 5 4 5 f . * S If £ 
5 9 8 1 3 0 6 ?, *l#Si 6 1 3 7 2 2 3 f , *l#ff$ 6 1 4 0 7 6 3 ^, 
?f»U 7 2 4 5 9 f, *11$!f| 6 2 7 8 2 3 6 f, fiUff^e 2 8 4 3 9 3 ^, JP 
3 2 3 4 9 6 3 9Rtf8fc*N#fi : 3l 1 0 7 6 3 6 8 §l;|f U ERS tlTl>5. tl V - 
n\t, & % £ . If f-Ai^S. <*>XA-y^&Xttfc^to^ffil£g&t;:<fcDttir 

$-e-*ci*tjiifflft-c**. «5ft«fti;tt, m7L\f, tx^siis, * a # if sg 5 

2 7 6 3 8 09&tfftfflttttiliH&||gO 7 3 2 8 6 899J«*CGfE0-#3(->* h* — 
[ 0 0 5 7 ] 

I^KioTtt, i&ECjfcCT. ^TflflELJ.— y h <D LEL <h ETL . & ft t « -? & 31 <D M £ 

L T & m T' Z Z ILTLlZ % % & F - > b & m tin L X b & K Z t % to Z tlT & . ?g ft 

tt 0LED£ 13 T 5 «> , lXtt2tt±©lfc**©F-At>h«*io-r*;:i!&*T£. m 
*.tt\ tffi ft fi*fttttf», '>7>fi56#tttt»£#ft«3fctt*t«X«:*fc 

x A' 4 X % ^WTtt/Witf. *H1f« : aiS^Mm2 0 0 2/0 0 2 5 4 1 9 9, * H & 
ffJB 5 6 8 3 8 2 3 *. 11 5 5 0 3 9 1 0 ^, M 5 4 0 5 7 0 9 §, |g 5 2 8 3 1 
82?. RMttffSl 1 8 7 2 3 5 §RtfB*l 1'8 2 2 4 4 f CE«SnTV>5. 
[ 0 0 5 8 ] 

*Sflfflr/HXI:li, £Kftffi#l?TiSjS£nT^£«fc5ttiilo©Ji, 0<J * tf . if 
E±lXttiE?LEihB*Sffl-r5^t*iT^5. 03 tt , *H#lflbIi&|IB3il2 0 0 2/ 
0 0 1 5 8 5 9-9 l:EtSftTlri5i5l:. IE ?L Ifi it B tt , S # . U > ft tt f6 ft # x A -T 

[ 0 0 5 9 ] 

±»bfc#***8tt. »«5!SCJ:5 4SS«Sl:J:?Httff SftS*. « * jo» 6 . M 

# # U t - -e £ s « £ c tt . »a(*»ft*«#ffl-e*4«», ^©io^tt, w *. tf . x a* -y 

# S ^ K ^- — -> — hi^©lft?S5Ifflt5;tt)TS5. HSiSiaOfttt^f 

# & tt , *i#Wi6 2 3 7 5 2 9filil:ffif$nTU5 < t^l:, 5> > $ )l 

& m % $ tj z t w & m& r#-M *6a<fc4t5ni]j«t*. * t . « a c h ^- - $ 

(0#-hXtth't->'-F*53-f^>yiTfeJ;H. A - > ft # jf tt . -> y K - t 

X*,— #j£vvK-VX* (*|#ffS 5 2 9 4 8 7 Of ) , H ir - •> - h £ © 35 H 

H^Siggifegtffc? (ftffl#!f SI 5 6 8 8 5 5 If, H3 Sg 5 8 5 1 7 0 9 §R^BI6 0 

66357?) M (Cf > * ->* x -y h ffi 6 0 6 6 3 5 7 f) * ffl ^ T ff 5 

[ 0 0 6 0 ] 

BtA/t'O OLEDx /WXttl^Stf/XttllCSLTiJttSSttft, ^ sil X tt 7 
Jl/rfXDi'Stt^Ffitt^HairijUiT. 7 Jl' 2 t . # - +• * -f h. & t) )U •> O A , {? \s 

- . ^ u * f )v , «*50. 7 )vu v & mm.{c® , 7 jui v ±m&mwntv> , x ;p 7 x 
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H A i£ R # & j& ft t U . *HflFI6226890f^Itt:IEaSft 
»HT, SiOx. x7n> <g®&H) atf*l/*#fS«II©J:5a:/tU7I««ft6 
[ 0 0 6 1 ] 

18 it © 4 , £#tttmffi©EttttS<I^©3i&< *jS8B^©*JteXttEWRFjfc3-'r«f- 

> 7" © # . &7R&m^<Dmftm#<otf$. xas^gB^waffe. *&igg&L<te& 

n - x -C > ^ £ , * A* - © ± K , X # A - © - gB i: t T , SSttS : t*ttf 5. 
& ■ 

[ H JE 01 ] 
[ 0 0 6 2 ] 

&T©&«W«:*!8W©£5&*S#©;fc*tcJlft$nafc©Tfc£. fBi Bg ffc © & . 

CFx: 7^*n*-#>a^#JI ; IT0±KIE?iaAl£^/i!cT-5l8HC«Effl 
NPB: N, N* -v ( 7 ^ U > - 1 --f ;i/ ) -N, N' --7 7 x ~ Jl/-^ > v > ; # «ELa ~ y h © 
JEMkakm&Blift Zl&tz&m L . £ S IS i ~ -y H©paH-7 r h*«B*»riE-r<5IR 

Alq: h U 7. (8-t Fn + y+y 'J > ) 7 )V 5 n «7 A (1 1 1) ; # « EL n. ~ y h © m ? IS & 1 
Rtf3fi*H©S#*#dcT«IRfc:-ffiffll,. £ » £ a ~ -y hfflniF-/H||5M 
T3l&lC*7 > h£:LT&ffl 

F, -TCNQ : 2, 3, 5,.6-t: b y 7 )l> ^ a -7, 7, 8, 8-t" h 7 x 7 / =f / y / ^ / ; 3 & a ~ -y h 

Li: <J ^ -7 A ; » IS a - y h © n 1 F - 7 hfll? ISt 5 Bl: n i F - /O h t L 

Mg:Ag:g«!itl0:0.5©T7'*>''7£ : ffi ; ft 7 - H £ B fifc f -5 IS K & ffl 
[ 0 0 6 3 ] 

LTffttbfc. » fl* * £ tt'K » C O tr» T tt . SSff L£t/H7S, 2 0 mA/cm' R ^ fi C 
fe t» T W] ft 3 * . 
[ 0 0 6 4 ] 
m 1 (£E*g>0LED : ft&ffU) 

fl£ * ffl © # * X - H it 0LED t 61 T O J: 5 C « U fc . *R0^7^X?7/t-y-;|/ 

HfflLT, mwnomnm £ss ufcjp s 1 . imuBiT©^7^is$iitiiLTesL 

fc. IT0©JP £ 4 2 nm"? £ 9 . IT0© y - h fift (iJ5 6 8 Q/DT*5. -t © 

IT0® *SftWy7X?T)!lILTIg8I$7/'- KtLttt*|0lt. *n H & IT0 
S±tC. RF7" 7 XT A S ^ + > Art -eCHF, # 7. $ £ it 3 Z t K «fc 0 . HIL£LTJP£ 
1 imOCFxII *tt*3ttfc. &I^T. *«S*S**?*Wt|*Jl;:»«l,T. gi S « ± fl 
*-©<i!l-r^T©jI£tt»£lt;t. T E © M £ . ft 1 0 " ' To r r © X S T T' }JD & # - h £ # 
* 3 ■* . TB©*J*Ttf»3-l*fc. 

(1) NPBA> S ft & JP $ 7 5 nm© HTL 

(2) Alq^ <=> & -5 m £ 6 0 nm© ETL (5gftJI£LTfcf£ffl) 

(3) Mg:Agfr 6 * 5 f S 15 2 1 0 nm© t> V - H 
[ 0 0 6 5 ] 
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K&ilLfc. ^{ElfcT/HXlg ft lTO/CFx/NPB(75)/Alq(60)/Mg: kgt 2> . 

[ 0 0 6 6 ] 

* x A' -f 7. « . 2 0 mA/cm' ft Sfc f © ll 7 . 3V0IfitE$Ilfc. fOSftt4 9 5 
cd/m' Ti&O. ^©»S#i^«*<J2. 5 cd/AT $> r> tz „ W} ft m m \Ztt t % M Z m 3 
\Z. *fc»^»|Blfc»-r**EEKfl:*H4fc*f. 3 0 0 RSifft, »Ste&2 0%<£ 

[ 0 0 6 7 ] 

W 2 ( Hs & tSJ ) 

* X *r - H 5£0LEDft «T © &o fC 3S ft L . ?XX > 7 'A-«;-A« dfflLT 
. S9UT0i**Jl ft I, J? $ 1 . lmm«T©#7Xg«ftifci3»LT$£ilL£;. IT0©JP 
5BJ5 4 2n«T*!3, I TOO -> - h jg ft tt & 6 8 Q / □ 7? $> -5 . * © I TO® ft Wt ft 
«^?X-7TfflabTaK«Bit7y-HtUTtt««»bfc. *ft«r»&IT0Bf±fc. RF 

+ > A'ftTCHF, #X *»»***CtfcJ:0. HIL£ L T J¥ £ 1 nm©CFxJI 
fc . Jfc H T? . A ft fcfrgLT, KS«±tc-t«35ffi-r^T 

©JffttfSfS-ttfc. TECiS , »1 0- , TorrO*fiTTlD»*-h*»6#***, TIB 

[ 0 0 6 8 ] 

(1) NPBfr £ & 3 Jp £ 9 0 nm© HTL 

(2) Alqfr ^451^3 0 nm©ETL (fgftJItLTfcftffl) 
[NPB(90nm)/Alq(30nn>). ELlt^ S. | lELar 7 K ft #1 ] 

(3) Alq* X Mcl.2ftf»%©Lift K-yLT&4IS 3 OniOni K - 7" H W 1 

(4) NPB* X h C 6 ft « % CDF, -TCNQ ft K-7LT&5JPS6 0 nn(!) p M H - ^ h f II 
[Li H - 7fflAlq(30ni)/F, -TCNQ K - ? H NPB (6 Onm) «S 1 £ « jl = y h ft * j& ] 

(5) NPBA* 6 ft 2> JP £ 3 0 nm© HTL 

(6) Alqfr £ & £ /P £ 3 0 nm© LEL 

(7) Alq* X h £ 1. 2ft & % ©Lift K - ^ l T ft * * S 3 0 nm© ETL 
[NPB(30nm)/Alq(30nm)/Alq:Li (30nm). EL2tg^. H 2 ELn ~ -y- h ft « ] 

(8) Mg:Ag*> $ tt Z> m$ m 2 1 0 nm© # V - H 
[ 0 0 6 9 ] 

dtt^WJIfttfiSS-frfcat. £t A © © . fnmiff t>A'*>?,F7^7n 
tC & i£ L ifc . 5cf£Lfcxn--fX#ijfi ft 1 TO/CFx/EL 1/A I q : L i (30nm) /NPB : F, -TCNQ (60nm) /EL 2 
/Mg:Ag<h ^it5, 
[ 0 0 7 0 ] 

Z. © * X dr - H i£0LED(i , 2 0 mA/cm' 14. 3 VC0Ii|E5|Lfc„ f ffl 

W K ti 1 16 6 cd/m' , tz <D # &%i m 5 . 8 cd/At . #JlJ:9t>2fg*I@f;li<7i 
oft. ftff^BtSf 4iKKl«SBI3l:«t. 3 0 0 P# |UJ 8> ft « . Wflni»15*ftT 

^^'f*^ 3 0 0 «nA(Ptt, KIi€Ett5 0%±#Lfc„ 

[ 0 0 7 1 ] 
W 3 ( % g « ) 

* X jr - K ^OLEDft . «2iB8l:Bf Lfc*!, ffi L . - 7 hCOLih'-7*I 
AlqH t F, -TCNQ h* - 7"lSNPB/f £ © M JP $ 2 nm©Pb0ft Eg L fz . 

* * X *r - h'Sr/H X « jg ft IT0/CFx/ELl/Alq:Li (30nm) /PbO (2nm) /NPB : F, -TCNQ (60nm 
)/EL2/Mg:Agi:S^-r S. 

[ 0 0 7 2 ] 

C © * X dr - K j£0LEDI£ . 2 0 mA/cm' ft fig f © til 1 2. 6 VOIBf ff$gLfc, •?© 
©ft 12 1 1 7 7 cd/m' . *fc-t©*SJ»*H*!J5. 9 cd/A«h . «l.«fc»)<b2«8**<ft 
t>fc. iftSBC8t5l««S*B3l:*t. 3 0 0a$mibft&. »*ttfiio*«T 
bfc »fteiaiK:»r4*EE«fc*H4K:*-r. IB K) € EE . 3 0 0 Mlbft 
Wl:^ftL.ft*^ft. :nii. hOnSH-^hfigtpih'-ystli 
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£ CD ffiK . JP $ 2 nmCD Pb0¥ ag # # S S £ # A L £ £ £ Ic £ •& CD T & S . 
[ 0 0 7 3 ] 

g»j 4 < a w w ) 

* X ^r - K iSOLED* . «2tW«C«fpLfc*t. L . S Kl^az y h ©Li H - ^1! 
Alql i F, -TCNQF - 7SNPBS £ CD M \Z JP 3 4 nraCD Sb, 0, £ S S L ft . 

# # X ^ - Kif/WXUjS * I TO/CFx/EL 1 /A 1 q : L i (30nm)/Sb, 0, (4nm) /NPB : F, -TCNQ(60 
nm)/EL2/Mg: Agt S * T -5 . 

[ 0 0 7 4 ] 

Z. <T) ts 7\ 'r — K xtOLEDtt , 2 0 mA/cm' £ 8fc 1" CD C 1 3V©KHjmBE£gLfc. CO W S 
« 1 1 8 4 cd/m' . *fc-€-©Waea**tttt5. 9 cd/A<h . «lJ:Ot>2ffifS**<!ftofc 
. »fc*Mfc:»-r*»S»*£B3K:*T. 3 0 0 «$r«fi. BSttSl 5%fiTLfc 

. »ffeppic»-r*«Eg{t^Bi4c^-r. iiiQsii, 3 0 0 p# ftii^iTfcs^wc 

* fc U fc *» -3 fc . C ft 14 . IMazy MOniK-^htfilltpiH-^hfffiltOD 
Ml:. JP 3 4 nm© Sb.O, I S jf A L fc i t I: <t 5 fc © T * 5 . 

[ 0 0 7 5 ] 
m 5 ( % HJ gi] ) 

* 7. >T - H 5£ 0LED£ , «2tH«fc«ffLfc*i. fib. SKllSazy hOLiH-yi 
AlqU t F, -TCNQ K - ^SNPBl tCHCSS O. 5 nm©Ag£ KB L ft . 

# # X - ^rA-f Xiil £ I TO/CFx/EL 1 /A 1 q : L i (3 0nm) /Ag (0 . 5nm)/NPB:F, -TCNQ (6 On 
m)/EL2/Mg:Agi: S * 1" -5 . 

[ 0 0 7 6 ] 

£ © # X •{r — K 5£0LED« . 2 0 mA/cm' £ g& T © CI 1 2. 7 V OMiE S S t . © 
»S« 1 1 2 1 cd/m* . *fc-€-C0».*afj*tt« 5 . 6 cd/At . 0«lJ:Ot>2»8**<& 
ofc. »ff«fHi:»t5»S«gi03l:^t. 3 0 0 W » ^ . WSttfil 5%fiT 
U tz . W) m ffi \Z T «.EE JE ft6H4fc*t. IIIEtt. 3 0 0f$fflftf£{£-C*>*# 

£ CO n t . jp $ 0 .. 5 nm© Ag& JBtt#BJI£»ALfc;:<hf;:J;.5>fc©-e<&-5. 
[ 0 0 7 7 ] 

± B © * JS tt . *38WCJ:**xir-H 5£0LED« iS*Sffl-T-S»Ci:(C«kO. fiE * IS! © 

oled t j* « l t ■( * t * t> » ae a * * a l » * c t * « e r * t> © -c * * . ztz, m- 

**T»fe3ttfc«afctt. i**X4r-H 5£0LED«i I S»nr * : t l: J: 0 . 

f£*aO0LEDt Jt UTB« C fi^ftfp***t ^ <0 ± . ft fls + fc tt . 3 j£ n 

[ 0 m © fss ¥ & m m ] 

[ 0 0 7 8 ] 

[01] aSOtiELazy h £#L. -&©&flr«ELa - y HSIKltSazy h $ # T 5 
. *3fiWCJ:i*X^-K 5£0LED£ StBi»ii0T * -5 . 

[0 2] *»H fc± * * X fr- FiCOLEDKfe^TWfflfc. n£K-7h#tt)B, # E Jf & 

p 3! h'-^htiiStf bleary h£*TB&$lgt®0T-;&5. 
[0 3] 2 ObA/cb'O- £ T. ^fiTSJ^^ftfc. *%W(C«t5xA'fXS 

[0 4] 2 0 mA/cm' co-^iKft«^^gT. SfiTjUS^ftfe. *«WfcJ:**x^-H 
5£ OLEDR UJtKfflTn-f XtoHTllffB«i:»t5IB*ItSti'?7T*4. 
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